Abstract
(1) 31-49 (1990) Africa is across the Strait of Gibraltar (e.g. Busack, 1986 , Scheepmaker et al., 1988 . Extension of G. gauthieri may have occurred during the Messinian salinity crisis, when the Mediterranean dried up (6-5 My ago; e.g. Hsü et al., 1977) . However, the complexity of the paleogeography of the western Mediterranean (e.g. Dercourt et al., 1985; Maldonado, 1985) is an obstacle to any a priori assumption concerning the distributional history of G.
gauthieri. Therefore, other hypotheses of dispersal or vicariant events leading to its present distribution should not be discarded.
It may be justified to calibrate the molecular clock for a given set of loci in a group of closely related species, as long as the evolutionary rates for the individual loci remain constant (Scheepmaker et al., 1988) . As the results of this study are in favour of a Messinian extension across the Strait of GibralSerrani'a de Cuenca, a mountainous area in central Spain (Lop, 1987 (1981, 1985) ; the latter methods are believed to be less sensitive to the influence of natural selection (Barton & Slatkin, 1987) . (Farris, 1972) . 
Analysis of allozyme variation
The genetic interpretation of the variation was inferential. Data were analyzed by the computer program BIOSYS-1 (Swofford & Selander, 1981 Pinkster (pers. comm.) .
To measure population subdivision, F-statistics (9) were calculated according to Weir & Cockerham (1984 (Workman & Niswander, 1970) . Gene flow estimates (Nm) were derived from the relation-1/1 +4Nm, where N is the effective population size and m the migration rate (Wright, 1931) .
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1.00 size to 25 (Slatkin, 1985 G, respectively (Tables III and IV (Table   IV) . It is also interesting to note that £)-values of inter-specific inter-continental comparisons among G. gauthieri from area D (stations 7-9) and G.
ibericus from station f are lower than those among G. gauthieri from area E (stations 10-11) and G.
ibericus from station f (Table IV) .
According to the UPGMA dendrogram (Fig. 2 (Fig. 3) , where G. gauthieri from area G (western Spain; Fig. 1 A) defined by synapomorphic electromorphs (Fig. 4) (Table VII) . Table I . presented by Slatkin (1981) as characteristic for low-gene-flow species (see Scheepmaker, 1990 (Slatkin, 1985) ; Nm = estimate derived from p (1); Nm* = idem, with correction for sample size; θ = F-statistic (Weir & Cockerham, 1984) ; Nm θ = estimate derived from θ; km (av) = average geographic distance among samples in kilometres. Data of Scheepmaker et al. (1988) are included. Table I . Table I . pulex- Table 1 .
and G. ibericus. According to the Jelly network (Fig. 3) , a western European ancestor gave rise to (ancestors of) G.
duebeni, and next, to common ancestors of Iberian and North African G. gauthieri (HTU 1 in Fig. 3 ). (Ager, 1980; Scheepmaker et al., 1988 (Pomerol, 1973; Dercourt et al., 1985; Maldonado, 1985 (Notenboom, 1988 Nei, 1975; Sbordoni et al., 1980; Thorpe, 1982; Bert, 1986 (Caccone & Sbordoni, 1987) or in related members of the G. pulex-group from central and southern France (Scheepmaker, 1990 (Bagnouls & Gaussen, 1953; Scheepmaker, 1987) and the length of the dry season. The results of the cross-breeding experiments
